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NOTES ON BASE

This chart was prepared with advisory assistance from
Dr. Gerard P. Kuiper and his collaborators, D. W. G
Arthur and E. A. Whitaker

DATUM

The assumed lunar figure is that of a sphere corres-
ponding to the mean lunar radius of 1738 kilometers.
Elevations are referred to a spherical datum 2.6 kilo-
meters below the mean radius to minimize minus ele-

vation values.

CONTROL

The horizontal and vertical positions of features
on this chart are based primarily on the positions
of 150 lunar features measured by J. Franz and
computed by Schrutka-Rechtenstamm This con-
trol network is supplemented by ACIC extensions
in localized areas. Additional horizontal positions
have been selected from the Consolidated Cata-
log of Selenographic Positions by D.W.G. Arthur
and the coordinates of 696 lunar features by
R. Baldwin The probable error of the control is
evaluated at 1000 meters

ELEVATIONS

All elevations are in meters. They are referenced to
the assumed vertical datum unless indicated as rela-
tive elevations. The relative elevations of crater
rims and other prominences above the surrounding
terrain and depths of craters are determined by the
shadow measuring technique as refined by the Depart
ment of Astronomy, Manchester University, under the
direction of Professor Zdenek Kopal. The probable
error of the localized relative elevations is 100 meters
in the vicinity of the center of the lunar disk with the
magnitudes increasing to 300 meters at 70° departure
from the center due to foreshortening

Elevations (referenced to datum) . ; 1100
Depth of crater (rim to floor) . . . . - - (400

Relative Elevations (reterenced to surrounding
terrain) with direction and extent of measured
slope indicated . . . . 2 a2 m 300R

CONTOURS
All contours are approximate
Contour interval is 300 meters
Approximate contour 600
Depression contour i : : Syp

NAMES

Feature names were adopted from the 1935 Inter-
national Astronomical Union nomenclature system
as amended by Commission 16 of the [LA.U., 1961
and 1964

Supplementary features are associated with the named
features through the addition of identifying letters
Craters are identified by capital letters. Eminences
are identified by Greek letters.

Names of the supplementary lettered features are
deleted when the association with the named feature
is apparent.

A black dot is included, where necessary, to identify
the exact feature or features named.

PORTRAYAL

The configuration of the lunar surface features and
background coloration shown on this chart is inter-
preted from photographs taken at lick, McDonald,
Mt. Wilson, Yerkes, Stony Ridge, Kwasan, and Pic du
Midi Observatories. Supplementary visual observa-
tions with the 20 and 24 inch refracting telescopes at
lowell Observatory provide identification and clarifi-
cation of indistinct photographic imagery and the
addition of minute details not recorded photograph-
ically. The pictorial portrayal of relief forms is devel-
oped using an assumed light source from the West
with the angle of illumination maintained equal to the
angle of slope of the features portrayed.

PREPARED IN COOPERATION WITH THE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION AND THE
USAF AERONAUTICAL CHART AND INFORMATION CENTER

EXPLANATION

GEOLOGIC ATLAS OF THE MOON

MACROBIUS QUADRANGLE
[-799 (LAC-43)

GEOLOGIC SUMMARY

46 The Macrobius quadrangle is in the northeast quadrant of the Moon’s near
: side. Although predominantly a highland area centered around the Taurus

C Q Cer | Cerr | Cew | Cef [ Cep Ced Ch Mountains (Montes Taurus), it is bounded by three major mare-filled basins:

e : i Tranquillitatis, the oldest, to the south; Serenitatis to the west; and Crisium on

Materials of craters with bright rays or halos Material of craters Material of dark craters Dark mantle Bright mantle Bright ray material the east. Most of the ge.ologlc units within the quadrangle have been profoundly

B et satellitieito Romer Characteristics Giisracteristica Characteristics Characteristics affected by the formation of these basins and by that of the younger Imbrium

Craters have sharp, high, nearly circular rim crests; rims strongly concave upward. Craters
=7 km diameter have high thermal response at eclipse

Characteristics

Material of sharp, bright,

Dark wall and rim material of two small (1.5-5
km) sharp to moderately sharp-rimmed craters

Material with very low albedo, darkens mare,
plains, and highland materials (units pIltm and

Small, bright, triangular
patch at base of mountain

High albedo; irregular
streaks and halos extending

basin farther to the northwest. Some of the youngest material on the Moon,
believed to be of voleanic origin, blankets part of the mare and terra along the

Ce, crater materials, undivided. Craters =3 km rim-crest diometer but too small for subdivision circular to elongate, shallow superposed on rim material of Macrobius A. IpIh) in western part of quadrangle. Concen- front, lat 20° N., long. outward from Copernican- = southwest margin of the map. Sampling this material will be a primary objec-
of units craters occurring singly Numerous nearby smaller unmapped occur- trated in troughs within hummocky terra wnit 30.5° E. High-resolution age craters. High-resolution l}f tive of the Apollo 17 mission, whose proposed landing site is approximately at
Cer, rim material, undivided. Prominent ring outside rim erest, concave upward, hummocky to and in clusters around rences mostly in mare material. Dark material (IpTh) and locally within and around small photographs §how linea- photographs show clusters of ) lat. 20° 10" N., long. 30° 45" E. near the western edge of the map area.
smooth; numerous blocks visible on Apollo 15 high-resolution(about 2 m) panoramic photographs. Riomer. Readily distinguish- appears as halos rather than rays around (.< 100 m) craters on bﬂth‘ mare and te'r'.ra mqte- ments approxvimately nor- small craters along rays > T TIGRAPHY
Quter part mapped as: able on mare and plains craters. Other craters in vicinity of similar rials between craters Littrow and Vitruvius. mal to face of massif (unit Interpretatlfm ) n - STRATIG
Cerr,rim material, radial. Smooth, undulating, lineated subradial to crater; subdwes but expresses materials size and morphology have moderate to high Some small, ynmapped Copernican craters pltm) ) Impact ejecta and bright =z Crater materials are dated relatively and assigned positions in the lunar
topography of subjacent terrain Interpretation albedo mantled by unit but others superposed. Density Interpretation . walls of numerous small < stratigraphic column primarily on the basis of their morphology, using guide-
Cew, wall material. Smooth to blocky, steep slopes extending from rim crest to crater floor. Includes Secondary impact craters Interpretation _ of small bright craters less than that of adjacent Debris flow and rock slide secondary craters O lines and criteria set forth by Pohn and Offield (1970) and Trask (1971). Strati-
terraces and landslides in larger craters; in craters < 10 km diameter includes floor material Sformed by ejecta from Probably volcanic craters; alternatively, dark mare Sfrom adjacent massif unit; Z graphic units which mark the base of the Imbrian System cannot be confi-
Cef, floor materigl, U rulim'de_d. Hummof'ky to smooth; sharp break in slope at base of crater wall Rimer; queried where age or material excavated by impact from mare mate- Interpretation . » ) igh qlquo suggests young x dently recognized within the quadrangle. However, superposition and embay-
Cep, peak material. Large, high dome with blocky ledges near center of Romer. Bulbous, overlapping origin uncertain rial underlying bright rays from MGC(‘ObWS A, Volcanic material. Mostly pyroclastic debris age of slide (not age of com- ] ment relationships between classified crater materials and regional units such
lobes near base ’ B, and Proclus. Copernican age indicated by erupted from numerous small vents and fissures ponent rocks) o \ai d t d it 4§ d serins the 166 s ¢
Interpretation superposition on Macrobius A rim material n mare and tfzwa. Hi.ghly mobile, accumul.ated ©) ?}Sl mare, pdalnsl, an lso_me erl}‘]a Ieptos.l 5:40¢ u?e B (.)‘ ekt)crm(line X e position o
Crater morphologies, blocky rims, and bright rays and halos indicate an impact origin to greatest thickness in low areas. Age, middle O € mappe ur}lts relative to t € imbrian—pre-imbrian boundary. -
Cer, mostly unsorted, coarse to fine ejecta and imbricate thrust sheets of highly fractured bedrock Copernican Pre-Imbrz,a-n.—Pre;—Imbnan materials include those of craters (ple), massifs
Cerr, mainly fine ejecta deposited by base surge, and pre-existing surficial material redistributed (pItm),.and parts of hilly (IpIh) %Hd rugged (IpIr) terra units not separable on
by numerous secondary impacts the basis of morphology from their Imbrian components.
Cew, fractured, brecciated bedrock freshly exposed by faulting and downslope movement Most pre-Imbrian craters can be recognized by their outlines, but their
Cef, brecciated, highly shocked bedrock and ejecta fallback materials are indistinguishable from the surrounding terrain, especially where
Cep, brecciated and metamorphosed bedrock, uplifted by adjustment to stresses produced by impact. they occur within the hilly unit. Some of these craters predate the adjacent
Basal lobes may be flows produced by shock melting basins, except possibly Tranquillitatis; their advanced stage of degradation may
E be due to erosion and partial burial by basin ejecta. Many craters, however,
postdate the basins, and the extreme modification of their rims and walls is
‘ 0 believed to b i ily th 1t of lativ 1 def i
Q Eer | Eerr | Eew | Eel | Ecfs Em & elieved to be primarily the resu t of cumulative structural deformations
Ee ! 0 accompanied by mass wasting.
. . - The massif material resembles that of the Apennine Mountains near the
Characteristi Winterials of sharpvimmed @sters Characteristics W aick ol 5 Apollo 15 landing site (Carr and El Baz, 1971) and probably also consists of
aracteristics . h . : gt o 5 L
Materials of bright, non-rayed craters. Individual units resemble those of correspondingly lettered Smooth, level at Orbiter IV resolution; albedo low; sharp > ?r(i)cc}?'sfe.]ecmg fr‘})lm adJ;centdbafmbs- Ep}soddlc fﬁ-g!tl?%_agd‘ uphtfﬁ ?}lbﬁe‘QEent
units of Copernican craters but rim material more subdued, foaver blocks. Craters <4 km diameter boundaries with highland materials. High-resolution w fO ?:m ormation have expose € breccla deposits as hig “mO(')' scarps, ep
not mapped. Crater floor material divided tnto smooth floor unit (Ecfs) in Newcomb photographs indicate oldest superposed craters Erat- T res and bf‘lght by. continuous downslope mover’qent of mgterldl. The massif
Interpretation osthenian in age based on criteria developed by Trask e unit locally is overlainby, or grades upward into, h_1lly material. The hilly mate-
Impact crater materials. Absence of rays and subdual of units result from longer exposure (1971, fig. 2) 8 rial and the }'ugged terra Unl.t fOI‘Y_Yl a complex believed to be made up of basin
to lunar erosional processes Interpretation ) = and crater ejecta. Morphological differences between the two units may reflect
Basalt flows of Eratosthenian age < distance from basin of origin and relative age. The more distal ejecta facies
& (IpIr) is smoother and resembles the Fra Mauro Formation, whereas the hilly
unit (IpIh) is closer to its basin(s) of origin and more nearly resembles the Alpes
Formation (Page, 1970). Thus, the three units represented by massif, hilly, and
IMQ Fil s . 3 S e X . A
gged materials, though morphologically distinguishable, may consist of litho-
M ol logically similar breccias whose emplacement ages are mostly pre-Imbrian, like
o are materia their basins of origin; admixtures of Imbrium-basin, Imbrian-crater, and
Chg.rac.;’ensni: i 8t T e mass-wasted materials account for the Imbrian to pre-Imbrian age range
IIGY 50 KFGIORLIER N THate MAET U0 Ghedo an assigned to the hilly and rough terrain units.
small crater density higher. Upper Imbrian craters . T lai d il i )
embayed, Eratosthenian craters superposed .Imbman ystem.—Terra, plains, and mare materials generally occupy suc-
Interpretation cessively lower topographic levels in the quadrangle. Terra material (It) is a
Similar to Eratosthenian mare material but older, proba- blanket which partlhy fills depressions and subdges subjacent terrain without
bly late Imbrian exhibiting any particular morphologic characteristics of its own. It is chiefly a
mixed unit made up of reworked surficial materials, impact ejecta, mass-wasted
products, and possibly some volcanic materials locally introduced. As the terra
Tii unit is formed by processes which have continued in varying degrees through-
! out lunar history, its overall age depends largely on when these processes or
M Seriil] events culminated in any particular region. In the Macrobius quadrangle the
C . S unit appears to have been mostly developed during Imbrian time.
haracteristics . Mare units (Im;, Im.) are typical of those elsewhere on the Moon now
Stmilar to younger mare materials but albedo and small - 3 ST T
. e ) . e o known from Apollo samples to consist mostly of basaltic lavas.
crater density higher. Upper Imbrian craters and Posi- . ] . . Sth e
dongus satellitic craters embayed Plains material (Ip) appears to be mtergx:adatlongl with both the terra an
Interpretation mare deposits. In the Macrobius quadrangle; and as interpreted elsewhere by
Same as younger mare materials; age, late Imbrian many previous workers, it is probably of mixed origin (for example, McCauley,
1972; Wilhelms, 1972). In some areas the unit may consist of pyroclasties or of
relatively textureless impact ejecta; in other places it may consist of older and
Imp more thoroughly impact-churned lava flows extruded prior to the onset of the
e O major pulse of mare volcanism. Descriptions of the Cayley Formation (a plains
Crater materials Material of craters Lobate material Mare or plains materials unit) made by Apollo 16 astronauts and documented by the Apollo Lunar Geol-
. ke deimpich . L ogy Investigation Team (1972) indicate that much of the material is composed
Characteristics satellitic to Posidonius Characteristics _ ) Characteristics ot TinEmantal modks. srobakly imoact Bresoius
Similar to corresponding units of younger craters but Characteristics Overlapping scarp-like lobes of smooth to slightly Tuls sepiigasions betiles: Hg1:11 and furr(;vfl)ed tenya (Igf) oceurs in many places on the Moon, and
more subdued and wall materials less bright (Irry cor- Shallow, low-rimmed cra- hummocky maferml lying on unit Ip in north- Proclus'fznd Macrobius and i y it 3 bioct] f the Angll 1% place t the D ) e
responds to Cerr and Ecrr). Embayed by mare materials, ters and crater clusters east corner of quadrangle. O‘EC’”S at low end near Rimer; smooth, level SeImping 1 Was. & Majoz _ohjecnve f) € 43POLO mlssflk(m & ¢ L ORcatios
superposed on plains material. Part of eastern wall and having elongate, 1rregular, of n(rrtlmv.esf-t'rendmg depression. Albedo low similar to mare or plains P land}ng site (Milton and H.()dge"s,.1972). 'I_‘hls type of material gene'rally has bee'n
Aoor of Posidonius raised and tilted toward west and V-shaped outlines with Interpretation units but albedo and den- }LI_J considered to be of voleanic origin, but it closely resembles the hilly terra unit
Interpretation long axes generally directed Volcanic flow probably issuing from graben. sity of small craters 0 (IpIh) and the possibility that it also is related to a basin-forming event cannot
Impact crater materials of late Imbrian age. Posidonius toward Posidonius. More Imbrian or younger age obscured by rays and > be excluded (Trask and McCauley, 1972). Preliminary descriptions of some
tilted westward after subsidence of eastern margin of subdued than craters satel- secondary craters  from n Apollo 16 samples indicate that both crystalline rocks and breccias have been
Serenitatis basin (Scott, 1972) litic to Rimer; superposed Proclus ) = found in this material.
on plains but not mare Interpretation . < Secondary craters formed by ejecta from Posidonius (northwest corner of
materials Ip Mare or plains material of = 5 B .
4 - 14 the map) are younger than the numerous rilles upon which they are superposed.
¥ Interpretation probable Imbrian age m : ; . < ot ; ave prsikariale 3
hf Tei - L - - The rilles, in turn, appear to transect patches of Imbrian mare materials. Posi-
o Secondary craters of Posi- Plains material b . ! ; G f ;
. Bt donius; queried where age Characteristi = donius, however, is embayed by both recognized mare units. These seemingly
. . X [ S, qu ) S S . 3 . v . . . s . -
Crater material Hilly and furrowed material Material of irregularly shaped and origin uneertain I%e?:nfhles (C;Ider s el bl s gkl anomalous age relationships indicate that pre-existing rilles may preserve a
Characteristics Characteristics craters (albedo intermediate) and more highly ;}itted fresh, relatively sharp appearance even where pz'n'tly. filled by younger lava
Similar to undivided mate- Materialof small (1-5 km), clustered, Characteristics with small craters; some patches in vicinity of flows, or that some mare Enatengl is o}der than Posidonius. .
rial of younger craters (Ce, round hills and sinuous furrows 1-3 Material of elongate, generally ellip- unit Cd have low albedo. Boundaries with other E"rat.()xth,enz,an and.(«opernwan bysf#n_z.s'.—Thc darkest mare material and
Eec) buf more suhdued—and kemwide and up to [0 km long; furrows tical craters.h,am‘ng rim crest length- units less distinet than those of mare materials. sharp, bright craters without rays are assigned to the Eratosthenian System.
less bright. Craters <5 km trend mainly northwest. Albedo to-width ratios of about 3 to 2. Craters Satellitic craters from Posidonius and possibly All rayed craters, including those with dark halos, are Copernican in age. Over-
not mapp.cd nlte‘rn'wrhah). E'nbnymll hy‘ plalizf do not ('esemhle. couplets or other com- Macrobius superposed but unit also occurs on lapping ray patterns of various intensity and large contrasts in morphology
In}erpre‘?at.lon e e material, gradational with hilly unit posite forms. R;m-(-_resfsharpnesslzke floor of Macrobius. Elsewhere on Moon simi- between small Copernican craters indicate a wide range in crater ages within
azzep(u craters of Imbrian (Ip};’l).]Iff(ls("‘l;lbl(’;‘of’.\"(:;f)7"(’{} 'r[r;aterza; . ;hut Q/tzli{per Imbrian craters 141.,'r—ap.pearing mate?jials called Cayley Forma- the Copernican System. These age subdivisions are not made at the 1:1,000,000
g at Apollo 16 landug site (Milton ang I LPEEtasIon o e ) tion (for example, Milton and Hodges, 1972) map scale but have been attempted at the 1:250,000 (Scott and Carr, 1972) and
Hodges, 1972) Craters of Imbrian age produced by Interpretation f . 0
Interp.retation low-angle primary impacts or by vol- Coneral similariti ito Tnaie miateral swiiests 1:50,000 (Lucchitta, 1972) sc‘ales. 4 . _ - .
. - i i o picaloe Y Suggest: Among the youngest Copernican units, two are of special interest and will
May be volcanic material erupted canism plains unit may be lava flows but more degraded : e JUUEE ) i . )
from structurally controlled fissure andurebably ctradad prier o theonast ol major be primary obJe_ctlvgs at the Apollo 17 landing site. Dark r_nant_lmg material of
vents or consists o interlayered crater i hon rating probable voleanic origin (Cd) covers mare and terra materials in the southwest
! sl mare volcanism, however, other characteristics : . . s :
and basin ejecta Hankets as postu- indicate it may consist of pyroclastics or rela- part of the quadrangle. This units resembles the Sulpicius Gallus Formation
lated for hilly material (Iplh).

Imbrian age assiyned but parts may
be older

Materials of subdued craters

Material of craters

tively fine impact ejecta; thinly covered by dark
unit in places

It

Terra material

mapped along the southwestern margin of Mare Serenitatis (Carr, 1966). The
dark material within the Macrobius quadrangle is considered to be Copernican
because (1) it has a much lower density of small bright craters than adjacent
mare surfaces, and (2) the oldest superposed craters appear to be about middle
Copernican in age on the basis of their morphology (Trask, 1971). Bright man-
tling material (Cb) in the same locality has some of the characteristics of a
terrestrial landslide or debris flow and extends across a plains surface at the
base of a scarp that borders a massif. It appears relatively thin, and itscontact
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Number above quadrangle name refers to lunar base chart (LAC series);
number below refers to published geologic map

LUNAR ORBITER PHOTOGRAPHIC COVERAGE OF MACROBIUS QUADRANGLE

Roman numerals (IV and V) refer to Orbiter mission. Arabic numerals refer to
photo frame number. Letters refer to high (H) or moderate (M) resolution.

Characteristics satellitic to Macrobius Characteristics s ; ol s s
All units much more subdued than those of younger Characteristics Smooth, gently undulating to low, hilly terrain. with the dark mantling material is serrate and indistinct.
('ra(ers. ijs more rou,nd,ed,v L.U(lll.\' less bright; fadial Similar to satellitic craters I@tergradat_ional in places with plains u.nit(Ip), STRUCTURE
. {hcws (Lll{{l,l Irry) only partly visible around Macrobius of I;(l)sidoniss bufh mostly ) iully mta,tinal(lplh),and rugged material (Iplr) Tectonicaetivity throughout this region hias produced protinent structural
nterpretation smatler and much more nterpretation ) @ i : . h .
MOE, are probably impact crater materials subdued Pror;)ablyacomple;rofmass-wasteddebr’is,crater trends expressed by normal faults, ridges, depressions, crater chains, and linea-
Interpretation ejecta, and some volcanic materials. Mostly ments of subtle, unresolved topographic features.
Secondary impact craters of emplaced during Imbrian Period i Azimuth-frequency distributions show high concentrations of the structural
Macrobius > ml‘plr‘ i Iplh < elements in the N. 45°-60° W. and N. 40°-50° E. directions, similar to those of
il the “lunar grid” in the northern hemisphere (Strom, 1964). Northwest azimuths
- = : : are especially common, however, and closely coincide with radials to the
Chari{ci:;ﬁis()f rugged terra Dome material Material of hilly terra Imbrium, Serepitatis, and Crisium basins, whose centers (and the center of the
Iplr, ranges from smooth, undulating material having moderate relief to large hills and mountains quadrapgle) lie approxnjnately. alongqa great le‘cle. Thu:s, fglf)_h?il_ btgtesTe's
) having high relief (1500m). Commonly lineated; north of Rimer resembles distal parts of rgsponmble for the northw est grid Sets seeim Lo have been reinforced and reac-
18 Fra Mauro Formation in Eudoxus quadrangle (Scott, 1972). Some Imbrian crater and plains tlvated by th‘? formation of the pasms. .
materials superposed Rimae Littrow I, II and Rima Chacornac I are large grabens concentric
Ipld, smooth and massive to hummocky and bulbous; irregular to nearly circular outlines. Dome with the main rim of Mare Serenitatis; they extend nearly continuously for
northeast of Tralles A has summit crater. Occurrences near Maraldi and Littrow A resemble more than 300 km across mare, plains, and terra from the southwest to the
large clusters of hilly unit (Iplh). Embayed by plains material Z northwest corners of the quadrangle. In like manner, the long rilles Rimae
IpIh, material of vound, smooth hills and hummocks occurring individually and 1n groups mostly < Romer I, II and Rima Bond I are roughly concentric with the Crisium basin
adjacent to basins. Hills 0.5-5 km across; central cleft commonly developed. Lineaments present, id as is the,large mare- and plains-filled depression extending from near Macro-,
abundant in places, trending northwest and northeast. Similar in appearance to Alpes Forma- o bbas & o 4k theast £ th Bet this depression and an
AR tion (Page, 1970) but hills more rounded and more closely clustered. Occurs in craters ranging E DIug CL b0 bhe DOTIICAs, Corner |0 e A oo ‘V.Veen als aep e“& }(1)" ﬁ . &
L Massif material Undivided material of highly subdued craters from late Imbrian to pre-Imbrian in age, but progressively more abundant in older craters. [ lll'defl.ned arcuate trough adjacent %o the Crisium rim, 8 broad high area,
| Characteristics Characteristics Many pre-Imbrian crater forms consist entirely of this unit g extgndmg through the crater Macrobius, marks an outer ring of the Crisium
Smooth, bright material exposed along high, steep scarps Materials of craters having incomplete rims, walls, or Interpretation o basin.
mainly bordering the Serenitatis and Cristum basins. floors and too degraded for further age classification Iplr, overlapping, brecciated ejecta blankets from the Imbrium and older basins and large craters GEOLOGIC HISTORY
Boulders and rocky ledges visible on h,igh‘re'solution Interpretation _ of various ages. Imbrium basin ejecta (Fra Mauro Formation) may constitute thin uppermost The 1 : rhich ivelv £ d the T Titatis. & .
photographs. In places, appears to grade upward into hilly Materials of craters probably formed by impact, but defin- blanket north off Rimer (Wilhelms and McCauley, 1971) _LThe large .1mpacts_ which successively forme the Tranqui }tatlb, Sereni-
unit (Iplh) itive morphologic criteria of origin absent Ipld, volcanic domes and (or) large local clusters of basin ejecta. Variations in texture and tatis, and Crisium basins covered the Macroblus'qua(‘irangle with a series of
Interpretation morphology may reflect compositional differences. Age probably ranges from pre-Imbrian to overlapping ejecta blankets as much as 2.5 km thick (Short and Forman, 1970,
Basin ejecta, thickest near basin of origin. Around Seren- Imbrian fig. 4). This complex of interlayered breccias also received smaller contributions
itatis, exposed by faulting and uplift subsequent to basin Iplh, origin and composition probably similar to rugged terra unit (Iplr) but greater roughness of impact ejecta from large craters within the area, as well as from nearby
16" Sformation. Upwa'rd change in morphology probably shows due to nearness to source. The progressive increase in abundance of the unit with increasing basins such as Fecunditatis and Nectaris. The ejecta blankets and underlying
50° the effect of lunar erosional processes on fractures and crater age must reflect the cumulative effect of modification with time, by processes such lunar crust were fractured and faulted along global and basin radial systems
. joint systems as mass wasting, sersmic shaking, fracturing, faulting, and impact erosion by internal stresses, including seismicity resulting from the high flux of large
48 impacting bodies during this early time. Mass wasting and slumping, which
INTERIOR—GEOLOGICAL [SURVEY' WASHINGTON, DY Ce=I372=CR2515 appear to have been especially active from pre-Imbrian time through the
Imbrian Period, have modified the highly structured lunar surface into rounded
o _ _ hills (unit IpIh) and rugged terrain (unit IplIr).
Principal sources of geologlc information: punar Orbiter and Apollo 15 The impact which formed the Imbrium basin and marked the beginning
photographs, as shown on indexmaps; Catalina Observatory of the Lunar of the Imbrian Period may have covered parts of the quadrangle with a rela-
and Planetary Laboratory, University of Arizona photographs No. 111 and tively thin mantle of ejecta. Some of this material may comprise parts of the
687; Lowell Observatory photographs L7-193-2-2 and L7-193-5-2; Naval smooth terra (It) and plains (Ip) units as well as the northwesterly lineated
Observatory full moon photograph No. 5819. Mapped 1971-72. terrain north of Romer partly mapped as Fra Mauro by Wilhelms and McCauley
Prepared on behalf of the National Aeronautics and Space Administration (1971). The Imbrium impact induced faulting along pre-existing zones of struc-
under contract Nos. R-66 and W-13,130 - tural dislocation and weakness which is manifest in this region by the system
/ \ of distinct northwest-trending normal faults. During the Imbrian Period, low-
(Ip) ./ viscosity lava flows began to be extruded, filling depressions and some crater
"""" i floors with plains material and mare basalt.
Contact Prominent rim crests of irregularly Mare volcanism and impact cratering continued at a decreasing rate during
Short-dashed where concealed; buried shaped craters and pre-Imbrian the Eratosthenian Period. Vestiges of waning volcanic activity in Copernican
units shown by symbols in parentheses craters time occur in the southwestern part of the map area, where a very dark mantle

(unit Cd) resembling an ash-fall tuff partly covers mare and terra alike.
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